-mrseatiiebnveslasldloudaludndiei Flananan

AUTOMATED CHROMOSOME KARYOTYPING USING
 IMAGE PROCESSING

& I A A :
ineudle pamia
KSAEMSANT KUPHANUMAT

d .

s oA dH
MUTINUSULUUE Y

3 ek
L) S8 5 —_
oa-ﬁ' e 2 ¢§ i as ym‘_" R : .a‘;u
Es 1 ’ apre ) < A an
SoTULnR LRI M a R IR uRITR IS oy



« o ¥ -
TININOTNANTN  WIXEUBAINNAT

nisanAstatnteadlasiulaua nludRag38Us s NIRNA RN,

AUTOMATED CHROMOSOME KARYOTYPING USING
IMAGE PROCESSING

—_—t a3 o

WNHNAUG ANIYHIA
- KSAEMSANT KUPHANUMAT

"’mmﬁwuﬁ'ﬁtﬂudqunﬁwmmeﬁnmmuné’nqmﬂ?mﬂqﬁwm ANEATHNITNAR
A1 TINEInsRanRnasuasmalulatasgung
UNARINeIaY
ﬂmuumﬁTuTaﬂwewafamnmmnmwm ZANANTELI

'

tauvy . 1 1—‘ W.A.2543

. L d } ) ]
faunNiusy. 357 ISBN 974-622-721-1

3, wou, 3113, 8.0 2543

"0 00 s BBl PPN




AUTOMATED CHROMOSOME KARYOTYPING USING
IMAGE PROCESSING

KSAEMSANT KUPHANUMAT

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENT FOR THE DEGREE OF
MASTER OF SCIENCE IN COMPUTER SCIENCE
AND INFORMATION TECHNOLOGY
SCHOOL OF GRADUATE STUDIES
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
2000
ISBN 974-622-721-1



COPYRIGHT 20C0
SCHOOL OF GRADUATE STUDIES
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG



UunaINeay

aoumalulagnszeeumnaudgummImAnszua

luSusedIneniinus
LY a a J o a @ wAa a
YINNTNUS msiams 1o Intveslns TuTxuda Tudadle351ssurananin
AUTOMATED CHROMOSOME KARYOTYPING USING
IMAGE PROCESSING
A v e v
¥orinfny WBNBUTUA - AN1YUN
saszanm 36064002
YSayan IMBENAAT VT UNN
MUIN Iemsasunamesuazma luladasaumea
9138AAIURNINeHNUS HALAT. YT 1A50A51Y
a a ¢ A A
AMZNITUMSTOUINNHNWYS Mo
NALAT.YYTS 1A58A31Y V/yﬂ’ /"ofo/vy'

AT UNNT T¥anmMss @
a3.23W N3 A3ZINY —_—

d [ d |t
IA.ATYNTINY INAITIAAT

¥ 2 D,

EE

o d
5A.95.qy Ta

Funfoui) fmou 18 nuaiuT 2543 a1 10.00 u. Wudull

4

v ¥
gouTiEey  WouITeNw 231232 FU 2 9IMIANINITOUATUTMIABUNUABS

W.¢l Ah3




WtaIneniwus nmasvpadlainlueslasinlsudniuim

KneAsUszanananin
UNANE WENENAUA ANNIA
sudlszam9 36064002
sy INYANARTUMNLTLTR
#121290 Ansnnisrauianesuazmalulatiansaumna
W.A. 2543

ananstgaruANINEinug Ans 5T 1ATeRINY

UNARED
o a L8 d‘ 14 % Lad o =1
nsarunnuasAiamzinntasiuloy Aldannaesqanssadfindeenag um
AAnud AT AU UG AnaRs evinnInsAaeLLAaNAdEleA TUAARINAINLER
UnAinnavugnasu YnnAdailaimuserufFuuuiedlunisdnailelndyes
Trstulanuywedlandntui®  Ialdsousen Algorithms preietiaan i luusiazduney
aasganuod dewdelAifle 4 dumeuds 1. Segmentation and noise reduction, 2.

Skeletonization, 3. Feature extraction, 4. Classification LmzlﬁfhLﬂu.ﬂa%‘nﬁiuﬁLLuQLLﬂu
v
nanraen naulasiulguetinammEe AemANANIINT Cubic Splines Interpolation kW3
a; %4 £ o o el '
inuilganunsoduunundnlunisdaaninen  sravassqaaulngiied  uaswnguiuy
nsnszanresoneaduidlashilan s dayawncreciasiulaumanil sl
Auuntinaaslasiulmugagns Mean Square Error sinlt] nafilfiainnimaaas Fdafidust

pugnsiaslatiadevini 70.16%



Thesis Titie Automated Chromosome Karyotyping Using

Image Processing

Student Mr. Ksaemsant Kuphanumat

Student ID. 36064002

Degree Master of Science

Programme Computer Science and Information Technology

Year 2000

Thesis Advisor Assis.Prof.Dr.Boontee Kruatrachue
ABSTRACT

The classification and analysis of microscropic chromosome images is an
important task in medical genetic to inspect and diagnose abnormal genetic diseases.
This research has developed the software prototype with variety algorithms collection in
each step for the human chromosome karyotyping, 1. Segmentation and noise
reduction, 2. Skeletonization, 3. Feature extraction, 4. Classification. The Cubic Splines
Interpolation has been technique to find the medial axis of the chromosome image. The
length of chromosome, centromere positions and band distribution profiles are
measured along the medial axis. Each specific data is used to classify the chromosome

with Mean Square Error technique. The average percentage of classification is 70.15%.
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2.1 NISMANSALlaanaenE Intensity Gradient Threshold Base Method
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nravunuradnndulasiulsuugiunsonnldvaneds Taluawddaitlinanimaaaia
nuA 35U 1. mMaanung (Thinning), 2. N19¥1 Median Axis Transform uae 3.
9. 5 . . L Ve o ] -t
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3.1 mMSMIkNUA2EAaMIIAWINLAS (Thinning)

: J _= p 1 -, o
nwdulasinlandefinisifwenuasmnd azaansomunlfidaeiginliung
(Thinning) [11] Tagminnzausanwdiaiusunmeanlufiazdu q Iassiadbiinlinwuean
. . ~ =
2ANANMAU AUNsEiAVAREULNUABUGWREN
» . & - -
nlpslaulmsdain i unsinnwifuniissduniwiiidayeduunniog?
i s o o X s | o X
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» &7 1 4 - 1 : -J L ’ -i'
Faudrelufuemn wasiuusiduan o qanmla  andsiarrunduiiugandu
-t (] 5 1 Lt H ] J L] -
unuudnueliidy azfasansunaanmitagsey q TeFundt qass@a (Neighborhood)
:” - ar J
qalszlmaziivionun 8 4alu 8 i fwaalup 3.2 (90 p, . P, P, Ps. Py Ps. P

waz p, iugnissdnvesn P)

Pa| P2 | P4
Ps | P | Po
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A =
§u¥ 3.2 gAnMmuszqalszin

- o, A o e pr
qanw p asflugafidunuounuidedia qa p uazqmlssdndl pattem dayamsaniy
1 »
pattern lug1# 3.3 MeanBanduraunigiatznndganinla o uliauguuusesds

yaa 6 guluuniu lhuaaslu Thinning Algorithm Ataznarasiell

P|O 0|PJA O(P|A| A
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A, B VUHIN ﬂﬁuﬂ‘ﬂﬁ’iﬂﬂﬁﬂ'ﬁﬁﬂﬂéuﬂﬂ’liuﬂﬂ 1 'gmmwfnmm‘lumﬂnu 0
hinni lgori

I 1 und Input Image
P :uny Pattern {uﬂm’mgﬂﬁ 3.3 %\15‘1 6 Pattern}
SET remain = true
WHILE remain is true DO
SET remain = false
FORj=0,2,4,6 DO {AR Py, P2y Psr Pgl
FOR all pixels p of the image | DO
IF p = 1 and value at position j is 0 THEN
SET skel = false
FOR all patterns P DO
IF p neighborhood matches with pattern P THEN
SET skel = true
EXIT LOOP FOR
END IF
END FOR
IF skef = true THEN
SET p= 2 {skeletal pixel}
ELSE
SET p = 3 {deletable pixel}
SET remain = true
END IF
END IF
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END FOR
FOR all pixels p of 1 DO
IFpis3THENSETp=0
END FbR
END FOR
END WHILE

Thinning Algorithm fnsvinemlnaEuannimuadn flag remain 1 true e
yeniagourindeidourananmidildunusasingmieat uazingalu WHILE LOOP
RUNGN remain f-a:qmﬂ‘éiﬂuﬁimﬂu faise \ileidlu WHILE LOOP &y SET remain tflu
false uazdlifinaulasunladla fuganm fazlufmsulAnuuasdines remain Feaz
flunasaunaiieutes WHILE LOOP  fndiudanili FOR LOOP azAmualy j dandu
0,24 86 %anmaﬁqﬁmmﬁmnﬂ%\mgjﬂ?zﬁmﬁ’u&m o (g1l 32) mnﬁu’Lﬁnﬁzﬁﬁﬁuuﬂq
AN p lpansiraaliin 1 p fAwiaAy 1 munaii ﬁqu%u‘tmﬂu‘fmu) LAZAUVLRA
tsyda j HAwiniy 0 (e douiiufundeaaanm) Wesmaeuguuseyn p fuqm
AausaLdRINTY pattern P (gﬂﬁ 3.3) viieli dasariuuamedniiuiumbaraawninan i
SET A1 p winiu 2 watn limss 1 SET A1 p winfiu 3 waz SET A1 remain ML true (S
ATUMNYATUNINIED Ihinnsauaeia p fldiiiu 3 senlagunuAtsian 0 algorithm ot

:ﬁﬂ%‘qqun?:fvs’mﬂmw‘ﬁ'q'l:ﬂ'ﬁu.nu"ﬂmTﬂiTuT-ﬂuqnﬂuaﬂnquuummxmﬁﬂmm::unwum
Tastulaaly

atinlafimuniain Thinning enabignsnsavnunlasintaxfienysollilmaner

nediy denwiulastuinivenihidey faainifdunmdhtae siefnduicld

(gﬂﬁ 3.4)
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U 3.4 unulasTulzufifimiuduiuazaniludes) sannisinamlfung
32 msufuraunweagislaedu

walwldunulastuimunauysal nsfuseunwiulasiulonWiGauaaiudy
ravdsiimonaniuedngs mssRannmdsudignrsuaumsinamldun. aniray
spevdnuasliurenn wlkGamiuannsonldiemaiialawdi (11]

D=B®S={ s, nB=0} (3.1)

L

RIN@NNIT (3.1) D Ae Output Image 4lAannng dilating Hinaasann w B(iliadng) Aas
o =t 4 d' [ kg ] A" ar =]
dnaaganan s(rneueniag) Taei S Teaglusumia xy 1o azgnualsaihuiindng fise
dia S Bumafidndi(intersection) fiu B IHiluidadng
L) L v
nminlmiadu  dunisersvavresdulasiuion  IneRANTONGANINAURAY
| 4 § L
vnmreurasiulasiulon e e liiduqanwuudouresdulasinlan ndnme “3m
o A" 4 ] -y L o -~ g o
nwnneuandng @ularinle) laq fegdss@aiunmdnng @ulasiulan) azgnimvuali
- n” 1 J : = 3 y 1
Whuganmnelurasing @ulasilny) feediaaanmiug fqalsdsduiugannieg
[ ot - z - P A’
meludagasiulng”  Whaneanisanereuresnwiulasiulanaznvsaten sviu
'aq'ﬁ’um:?ﬁwuﬂﬁ'\ﬁ'uﬂs:awﬁ"lmLa'iu (Dilation Coefficient) WAYATUIUIALUBINTNA
laad
Adnlsedvlaedu (uAAnaacdniiialadsasimuaqpnminidaiansnineg

@afluganiunssuaregiaiusening) Widuganmneluresing @ulasiul) use
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qﬁ Short Arm (p) | Long Arm (q) | &rdouszasdulnndy | Aowmenn | dndou %
(pfa) AL
1 57 60 0.85 117 100.00
2 41 62 0.66 103 88.03
3 39 44 0.88 83 70.94
4 26 56 046 83 70.94
5 21 60 0.35 81 69.23
3] 33 48 0.69 81 69.23
7 32 41 0.78 73 62.39
8 25 44 0.57 69 58.97
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18 13 32 0.41 45 38.46
19 18 19 0.95 37 31.62
20 17 22 0.77 39 33.33
21 0 34 0 34 29.06
22 0 31 0 3 26.50
27 39 0.69 66 56.41
0 41 0 41 35.04
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Abstract

The classification and analysis of microscropic chromosome
images is an important task in medical genetic to inspect and diagnose
abnormal genctic diseases. This research is developed the data pre-
processing algorithm for the human chromosome classification, By
using Medial Axis Transform and Cubic Splines Interpolation technique
to find the medial axis of the bent chromosome image. These
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